ABSTRACT. Coilia mystus is the most important harvested fish species in China; it inhabits quite different water environments during the different life history stages. Populations of C. mystus have dropped sharply due to overharvesting and water pollution. We developed eight microsatellite loci in C. mystus for conservation genetics studies. These new markers were tested in 20 individuals from the Min River in ChangLe. The number of alleles ranged from 3 to 8, the expected heterozygosity from 0.621 to 0.853 and the observed heterozygosity from 0.473-0.800. Only two loci deviated significantly from HardyWeinberg expectations due to heterozygote deficiency. These primers may provide a tool for understanding demography and population structure of this economically important and threatened species.
Genus Coilia fishes with 14 species are small to moderate sized in the Family Engraulidae, Clupeiformes, and distributed mainly in the mid-western Pacific and the Indian Ocean (Whitehead et al., 1988) . In the northwest Pacific, four species of Coilia were recorded, including C. nasus, C. mystus, C. grayii, and C. brachygnathus (Zhang, 2001) . C. mystus, an estuarine migratory fish that generally distributes in shallow marine areas of the East-Southern China coast, is the most important harvested species in the China's estuary fishery economy. Its capture in the fisheries of Yangtze River estuary averaged 2500 tones/ year in the 1990s (Ni, 1999) . However, the total catch is declining due to human activity such as overfishing, pollution and recent habitat degradation (Liu et al., 2004; Yang et al., 2006) . In the present study, we have developed and characterized microsatellite markers for C. mystus that will provide the genetic information to manage and conserve these important fishery species in the future.
Briefly, total genomic DNA was isolated from muscle tissue or fins preserved in 95% ethanol, by proteinase K digestion at 55°C. DNA was purified by traditional phenolchloroform protocol and ethanol precipitation. The isolation of microsatellite markers began with a random amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) enrichment Chiang et al., 2008) . This PIMA (PCR isolation of microsatellite arrays) approach has been proposed by Lunt (1999) . It takes advantage of the fact that the RAPD fragments contain microsatellite repeats more frequently than random genomic clones (Cifarelli et al., 1995) .
Amplification of 20-100 ng DNA was performer in a 15-μL final volume with 0.2 mM of each dNTP, 2 mM MgCl 2 , 0.5 U Taq polymerase (Promega), and 5 pmol of one RAPD primer. Several RAPD primers were used to amplify fragments from the target species' genome in separate reactions. PCR amplifications were conducted on an MJ PTC-100 Thermal Cycler using the following conditions: initial denaturing at 94°C for 3 min, 40 cycles of 94°C denaturing for 50 s, 37°C annealing for 1 min, 72°C extension for 1 min, and 72°C for 10 min. RAPD-PCR products were size-selected to preferentially obtain small fragments (500-1200 bp). Approximately 100 ng PCR product was ligated into a pGEM-T vector (Promega) according to manufacturer instructions, and the ligation mixture was transformed into competent Escherichia coli cells. Clones were screened using repeat-specific and vector primers (Lunt et al., 1999) .
In positive clones, the repeat-specific and vector primers amplified DNA fragments that contain microsatellites, whereas no amplification was found in negative clones. Plasmid DNA from positives was purified using the High-Speed Plasmid Mini Kit (Geneaid). Both strands of the DNA insert were sequenced. DNA sequencing in both directions was conducted with an Applied Biosystems Model 377A automated sequencer (Applied Biosystems). Primers for eight loci were designed using the PRIMER 3 software (Rozen and Skaletsky, 2000) . Preliminary assessment of polymorphism was performed on a few individuals. Reactions were performed in a total volume of 15 μL containing 10 ng genomic DNA, 0.2 mM dNTP, 2 mM MgCl 2 , and 0.12 μM of each primer. PCRs were as follows: 94°C for 4 min followed by 40 cycles at 94°C for 30, 30 and 50 s at primer-specific annealing temperature (Table 1) , 72°C for 45 s and a final extension step at 72°C for 10 min. Electrophoresis was conducted on denaturing 6% polyacrylamide gels and were visualized using silver-staining (Creste et al., 2001 ). Allele sizes were estimated using a 10-bp ladder molecular size standard (Invitrogen). Allele frequency, observed (H O ) and expected (H E ) heterozygosities were calculated. All loci were tested for fitness to the Hardy-Weinberg equilibrium (HWE), and all pairwise combinations of loci were tested for linkage disequilibrium. All these parameters and tests were computed using Arlequin version 3.1 (Excoffier et al., 2005) .
We estimated the level of genetic diversity by genotyping 20 C. mystus individuals collected from ChangLe in Min River. The number of alleles for the eight loci ranged from 3 to 8 (average 6.25). As shown in Table 1 , the H E and H O ranged from 0.621-0.853 (average of 0.749) and 0.473-0.800 (average of 0.697), respectively. Only two loci deviated significantly from HWE (Table 1) , due to the heterozygote deficiency. These deviations may have resulted from small population size associated with human disturbances and habitat loss. No significant linkage disequilibrium was detected between the comparisons of these loci. Microsatellite makers described here should be useful to monitor population size, and to determine dispersal patterns and genetic diversity within and between populations of this species.
